Universities implement Learning Management Systems (LMSs) with the aspiration of improving educational practice. However, LMS adoption by academics within universities vary and frequently falls short of institutional aspirations. In this study, we propose an integrated and adopter-centred professional identity perspective of LMS adoption and empirically validate such a perspective at a New Zealand university where a LMS was implemented. We surveyed 204 academic staff and analysed questionnaire data using structural equation modelling. Results indicate that the adoption of the LMS was associated with professional identity. Variations in aspects of professional identity not only shaped the extent of LMS usage, but was also predictive of qualitatively different ways of using the LMS for teaching. Theoretical and practical implications are discussed based on the research findings.
Introduction
Higher education worldwide is subject to challenges that are affecting the way the sector operates. These challenges include the massification and internationalisation of higher education, the tightening of government funding, the need to develop student employability and the pressure to transform curricula and teaching (Tierney and Lanford 2016) . In response to these challenges, universities increasingly engage with teaching and learning innovations (Smith 2012) , among which learning management systems (LMSs) have been afforded a high profile (Klobas and McGill 2010) .
LMSs provide the infrastructure that allows teachers to design and deliver content, supervise learning progress, communicate with learners and create learning experiences in an online environment (McGill and Klobas 2009 2018) and are fast becoming essential not only for distance education but also for traditional face-to-face teaching in blended learning settings (Schoonenboom 2014) .
Universities have been taking up LMSs by mandatory implementation or by allowing departments to make their adoption decisions (Sinclair and Aho 2018) .
However, irrespective of their strategies, LMS adoption by academics within institutions varies and frequently falls short of institutional aspirations (Cigdem and Topcu 2015) . Research consistently shows that academics view and use LMSs differently: Some use LMSs to engage in innovative pedagogies, but the majority use LMSs for material distribution and regard LMSs dispensable rather than as essential aides to effective teaching (Dahlstrom, Brooks, and Bichsel 2014; Schoonenboom 2014 ).
Studies on e-learning adoption demonstrate that potential adopters perceive the characteristics of technologies and react according to the perceived utility and ease of adoption (Al-Samarraie et al. 2017; Renda dos Santos and Okazaki 2016) . These studies, however, do not explain why individual academics perceive and subsequently adopt LMS in different ways when they are essentially in the same organisational context, employed in similar capacities and facing the same LMS. Differences in individual adoption of e-learning innovations have been attributed to differences within adopters and commonly captured by labels such as 'innovators' and 'laggards' (Porter and Graham 2016) . Categorising adopters in this way is problematic because it implies that an innovation is necessarily beneficial and that individuals who adopt an innovation faster and to a fuller extent are superior to those who take up an innovation at a slower pace or not at all. It disregards the different views, practices and circumstances of individual academics. In this study, we advance our knowledge by exploring why individual academics adopt LMSs in different ways, and we propose a neutral, non-judgemental and adoptercentred perspective of LMS adoption based on the notion of professional identity. We empirically validate the professional identity perspective in a research-intensive university where a new LMS was mandated by the institution. Finally, we discuss the research findings and our contributions to the current scholarly conversation.
A professional identity perspective of LMS adoption
Professional identity refers to the self-definition of being and working as a member of a profession (Chreim, Williams, and Hinings 2007) . Such a view implies a set of professional values and capabilities that distinguish one profession from other professions and recognises that professionals are afforded and execute a degree of autonomy in performing their roles (Kyratsis et al. 2017 ). Fundamental to a professional identity perspective in explaining behaviour is the notion that people engage in identitycongruent behaviour (Oyserman 2009 ). That is, if an innovation, such as a new LMS, aligns with the existing professional identity, adoption is likely to take place. If an innovation, such as a new LMS, clashes with the existing professional identity, then adoption will be less likely to occur. A professional identity perspective is adoptercentred; it contends that people do not passively respond to change but use their professional judgement to make sense of the change, drawing on their experiences and the set expectations of their profession (Skelton 2012) . In the context explored in this study, it is the degree of alignment between professional identity and the implemented LMS that is proposed to shape the differential adoption by academics.
A professional identity perspective, which assumes adoption is shaped by (Owens 2015; Tarling and Ng'ambi 2016) . In the present study, we assess LMS adoption in three ways: as the number of features used, as a velicle for information delivery and as a means of facilitating learning. These three ways together provide a professional identity-based measurement of LMS adoption.
Hypotheses development
Because of its subjective nature, professional identity is complex and can be captured and interpreted in multiple ways. This creates difficulties in any attempts to measure professional identity. While we acknowledge there are multiple frameworks on teachers' professional identities and have addressed this issue in the Discussion section, we draw on Lamote and Engels's (2010) framework of teachers' professional identity in this study to explore how professional identity may be predictive of LMS adoption. The framework comprises four components, which are professional orientation, selfefficacy, commitment to teaching and task orientation. The paragraphs that follow describe the development of six hypotheses addressing the four components of the framework. Figure 1 provides an overview of the hypothesised model. . Such an orientation is shaped not only by individual differences but also by the professional context (Flores and Day 2006) . In the present study, we draw on research on change management and education and propose three professional orientations to change and innovation that are related to LMS adoption.
These professional orientations capture how an individual perceives a specific educational change as well as the individual and contextual factors that shape such perception.
LMS implementation brings new tools and procedures, which trigger changes in the teaching practice. Academics' adoption of LMSs, therefore, should be associated with how they perceive these changes. Studies on change management have shown that affective commitment to change, which describes an individual's feelings about a specific change event, is predictive of employees' behaviour response (Meyer et al. 2007) . In this study, we adopt affective commitment to change to assess an academic's perception of specific changes brought by LMS implementation and propose that such perception is related to LMS adoption. We hypothesise as follows: The role of professional context in shaping professional orientation is captured by 'climate for initiative', which refers to 'the formal and informal organisational practices and procedures guiding and supporting a proactive, and persistent approach toward work' (Baer and Frese, 2003, 48) . Climate for initiative was found to be positively associated with attitudes to specific innovations. In higher education research, universities are metaphorically described as academic tribes and territories (Becher and Trowler 2001) , indicating the co-existence of multiple discipline-specific cultures, and studies have shown that these micro-cultures influence teachers' behaviour (Roxa and Martensson 2015) . We, therefore, hypothesise as follows:
Hypothesis 3: Climate for initiative is positively related to affective commitment to change introduced by LMS.
The second component of Lamote and Engels's (2010) framework is teachers' self-efficacy. Self-efficacy generally refers to an individual's future-oriented assessment of their capability in achieving certain outcomes (Bandura 1977) . Within technology adoption studies in educational contexts, teachers' technological competence and efficacy have been shown to affect the adoption of classroom technologies (Anderson, Groulx, and Maninger 2011) and LMSs (Cigdem and Topcu 2015) . Given that current LMSs are cloud-based platforms that interact with many internet applications, internet self-efficacy would seem to be of particular relevance. We, therefore, hypothesise as follows: 
Hypothesis 4: Internet self-efficacy is positively related to (a) the number of LMS features used, (b) the use of LMS for information delivery, and (c) the use of LMS for facilitation of learning.
The third component of Lamote and Engels's (2010) framework is commitment to teaching. Commitment to teaching describes how a teacher feels psychologically connected to the teaching profession (Berger and Lê Van 2018) . Despite being an important part of academics' professional identity (van Lankveld et al. 2017 ), commitment to teaching cannot be assumed in higher education contexts. The competing forces between research productivity and teaching effectiveness may not necessarily develop a sense of commitment to teaching (Nixon 1996) . Skelton (2012) found that academics' commitment to the profession may lie primarily in research, in teaching, or in both. Dispersed commitments may shape how academics respond to teaching-related technologies and innovations. Academics with a professional identity shaped around a research profile may view teaching as distant from their core professional values and therefore not engage with the adoption of learning technologies (Brownell and Tanner 2012) .
Commitment to teaching, nevertheless, does not specify the way the individual teaches in practice. Therefore, an academic who has a high level of commitment to teaching and to traditional lecturing may spend a significant amount of time designing and organising learning resources in LMS but not necessarily use more interactive features to create more online learning opportunities. To this end, we hypothesise as follows. The last component of Lamote and Engels's (2010) framework is task orientation, which refers to the ways teachers achieve pedagogical outcomes (Lamote and Engels 2010) . Research has shown that teachers with more student-focused approaches to teaching used educational technologies in more innovative ways that were beyond information delivery (Drent and Meelissen 2008) . From the identitycongruence stance, academics who are used to teach in ways that facilitate students to engage with ideas and each other are more likely to use LMSs to create more interactive opportunities for students to learn in the online environment. We, therefore, hypothesise as follows:
Hypothesis 5: Commitment to teaching is positively related to (a) the number of LMS features used and (b) the use of LMS for information delivery.
Hypothesis 6: Student-focused approach to teaching is positively related to the use of LMS for facilitation of learning.
Method

Context and participants
The study took place at a New Zealand university. We collected questionnaire data between June and November 2017, during which time the university was replacing its existing learning platform with a new LMS and academics staff at the university were using or had used the new LMS to teach for the first time. The questionnaire was sent to 1669 academic staff via the LMS implementation newsletters, the university's social media, individual emails and paper-copies. In total, 204 usable responses were collected, analysed and reported in this study. The majority of participants were between 36 to 55 years old (55.4%), had been working at the university for between 5 and 20 years (51.5%), and held a fulltime permanent position with research responsibilities (66.7%). The gender proportion is distributed equally between male and female participants. 
Measures
Length of questionnaire is negatively related to response rate (Deutskens et al. 2004) , and having four items are considered adequate to measure a reflective construct (Kline 2015) . We, therefore, adopted four items from each of the original scales that were used to measure the following six latent constructs: affective commitment to change introduced by LMS, change orientation, climate for initiative, internet self-efficacy, commitment to teaching, and student-focused approach to teaching. Items were selected based on their relevance to the present study and were modified to fit the research context.
Affective commitment to change introduced by LMS was measured using Change orientation was measured using items adopted from Parker, Williams, and Turner (2006) . An example item is 'Too often work practices are changed just for the sake of change'. Responses were recorded by a 5-point scale ranging from 1 (Strongly disagree) to 5 (Strongly agree). Responses were reverse coded so that a higher score indicates a more positive attitude towards change.
Climate for initiative was measured using items adopted from Baer and Frese (2003) . An example item is: 'People around me actively address problems'. Responses were recorded by a 5-point scale ranging from 1 (Strongly disagree) to 5 (Strongly agree).
Internet self-efficacy was measured using items adopted from Markauskaite (2007) . An example item is: 'I believe I have the capability to use planning and Commitment to teaching was measured using items adopted from Ramsden and Moses (1992) . An example item is: 'Teaching is an activity that gives me a great deal of satisfaction'. Responses were recorded by a 5-point scale ranging from 1 (Only rarely true) to 5 (Almost always true).
Student-focused approach to teaching was measured using items from the responses, we calculated three dimensions of adoption, which were: the number of LMS features used; using LMS for information delivery, and using LMS for facilitation of learning.
Seven demographic variables: 'gender', 'age group', 'academic faculty', 'tenure', 'employment type', 'course type', and 'course stage' were measured as control variables. Kline's (2015) recommendation. Second, confirmatory factor analysis (CFA) was performed to establish the full multi-factor measurement model. Third, hypotheses were tested in the structural model, and path coefficients were estimated. Table 2 , all items loaded on their respective latent variable and had significant standardised factor loadings higher than .40 (Kline 2015) .
Results
Descriptive statistics, reliability and validity
Hypotheses-testing
The hypothesised model fitted the data well: χ2 (429) = 515.32, RMSEA= .03, SRMR=.05, and CFI=.97. Figure 2 shows the results of hypotheses-testing (control 
Discussion
We set out to examine the vexed question of why individuals occupying similar roles in the same organisation vary in the extent to which they adopt innovative technologies, in this case an LMS, which are designed to enhance effectiveness. Our results confirm that by assessing adopters' professional identities, we are able to predict not only the extent but the nature of use. This is a substantial contribution to understanding, bringing together under one coherent theoretical umbrella the disparate findings offered by multiple researchers. Previous studies on LMS adoption are grounded in Technology Acceptance Models (Davis 1989) and Innovation Diffusion Theories (Rogers 1995) , in which adoption is viewed as dependent primarily on perceptions of technological characteristics.
Although studies have proven the tenability of these theories and models (Sørebø et al. 2009; Lee, Hsieh, and Hsu 2011) , the role of individual academics in the adoption process has been marginalised. Individuals have been simplified as entities that perceive technological characteristics and react, or as sets of skills and attitudes. The present study, by contrast, gives the centrality of adoption back to academics, recognising them as professionals who develop attitudes towards LMSs based on previous experience, make judgements drawing on professional practices and regulate their behaviours in accordance with the context in which they work. As such, the study echoes the call for the attention to people and their humanity in innovation adoption and technology acceptance research (Thompson 2012; Pereira 2002) .
Such a professional identity perspective also offers a neutral stance to individual adoption: adoption is explained by the degree of congruence between aspects of the professional identity and the implemented LMS. Here, what matters is the professional needs, beliefs and practices (Ottenbreit-Leftwich et al. 2010) , rather than the perceptions of technological characteristics. The finding that internet self-efficacy was associated with LMS adoption is similar to Buchanan's (2013) study. With most LMSs are moving towards cloud-based solutions, the research indicates that internet skills are important in shaping academics' adoption. Such a finding suggests that in order to facilitate LMS adoption training and interventions should attend to the development of a range of skills and capabilities in using internet applications rather than being confined to introduce features that are specific to the implemented LMS. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 F o r P e e r R e v i e w O n l y
The study confirmed the role of commitment to teaching in LMS adoption.
Previous scholarly conversations acknowledged that the lack of commitment to teaching hindered individual adoption (Brownell and Tanner 2012) professional identity, others similarly identify commitment, capability, self-efficacy, professional contexts, relationships, emotion, motivation and job satisfaction as parts of teachers' professional identity (Hong 2010; Canrinus et al. 2012) . Future research may 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 The practical implications of this study could be considerable and worthy of further investigation. Given that professional identity shapes adoption behaviours, refocusing change management, communication and training interventions to explicitly address congruence and pedagogical approaches is likely to enhance adoption.
Explaining and enhancing rather than assuming efficacy could result in easier adoption.
Addressing climate and targeting influential professionals may shift the teaching practice in the process of individual adoption.
Limitations
The study is cross-sectional therefore claims for causal relationships should be made with caution. Future research would benefit from a longitudinal study that enables the examination of causality. Second, the study relied on self-reported data which may be subject to common method bias (Podsakoff et al. 2003) . To minimise self-reported bias, (Igbaria et al. 1997; Park, Lee, and Cheong 2007) . To minimise potential selection bias, we collected data online and through papercopies, which reduced the risk of not being able to reach potential participants via a single means. However, the respondents of this study may still be different from the nonrespondents. We anticipate, from the professional identity perspective, that those who view teaching and learning important would be likely to invest the effort in filling in a questionnaire that is about an LMS. Third, the study took place at a single university in New Zealand, which means the generalisation of our findings is unknown. We argue that as the study concerns individual adoption, the fact that participants came from one university would assist in displaying nuances in professional identities and their associations with individual LMS adoption.
Conclusion
This study offers an adopter-centred, neutral and non-judgemental perspective of LMS adoption, drawing on the notion of professional identity. The results confirmed that academics' pre-existing professional identity was associated with their responses to LMS implementation and revealed that LMS adoption was a professional identity issue. To gain a better understanding of the role of professional identity in LMS adoption, future research may further explore how professional identity shapes the process of learning to use LMSs and how professional identity itself may be reconstructed during the adoption process.
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